A significant vitreous inflammation (1.5+) was observed in eight eyes. All patients had been treated with anti-CMV drugs for a mean period of 18 months (range 12-36 months). All nine patients received HAART with a combination of two nucleotide analogue reverse transcriptase inhibitors and one protease inhibitor for a mean period of 14 months (range 9-18 months). The HIV viral load was below detectable levels (<200 copies/ml) in eight patients and low (3215 copies/ml) in one. At the time of CMO, the median CD4+ lymphocyte count was 232 cells × 10 6 /l (range 99-639). Conclusion-In AIDS patients, the usual absence of intraocular inflammation in eyes aVected by CMV retinitis has been tentatively explained by the profound cellular immunodeficiency. In these patients, treated with HAART, CD4+ counts were increased for several months (mean 14 months). In their eyes, CMV retinitis was associated with significant ocular inflammation and CMO. These findings could be related to the restoration of immune competence after HAART as recently shown. (Br J Ophthalmol 1999;83:47-49) 
associated with significant ocular inflammation and CMO. These findings could be related to the restoration of immune competence after HAART as recently shown. In AIDS patients, eyes with CMV retinitis have a mild inflammatory reaction in the anterior segment and in the vitreous. Cellular reaction in the vitreous has been reported in the course of chronic CMV retinitis, but is usually insuYcient to induce visual loss. 1 Recently, the use of a combination therapy, including protease inhibitors, has profoundly changed the management of HIV infection. The combination of two nucleotide analogues with a protease inhibitor can increase CD4+ cell counts, reduce HIV load, and improve certain opportunistic infections. 2 Several months of highly active antiretroviral therapy (HAART) delays the progression of CMV retinitis, despite stopping all anti-CMV treatment, suggesting a certain immune restitution. 3 This concept is also suggested by the appearance of a posterior segment inflammation in some patients treated by HAART. 4 We describe nine AIDS patients treated with HAART with inactive CMV retinitis who developed cystoid macular oedema (CMO) in the course of their disease.
Materials and methods
The records of patients referred to our ophthalmology department presenting with inactive CMV retinitis and visual loss due to CMO were retrospectively reviewed. CMO was confirmed by fluorescein angiography. Ophthalmic examination data, which included visual acuity, slit lamp examination, anterior chamber flare measured with the laser cell flare meter (LCFM, Kowa 1000), funduscopy, vitreous cell quantification according to the Nussenblatt grading system and fluorescein angiography were reviewed. Laboratory investigations (CD4+ lymphocyte counts and HIV-1 load) and the systemic antiviral treatment of the patients were recorded.
Results
The features of our CMV retinitis cases are summarised in Table 1 group.bmj.com on October 30, 2017 -Published by http://bjo.bmj.com/ Downloaded from All our patients were infected by HIV-1 virus (mean time 10 years: range 9-14 years). CMV retinitis was diagnosed earlier at a mean time of 18.6 months (range 14-36 months). All patients but one received CMV maintenance therapy with systemic or intravitreal ganciclovir. None was treated with systemic or local cidofovir. For all patients CMV retinitis was inactive at the time of diagnosis of CMO. It was unilateral in four patients and bilateral in five. In the aVected eyes, the extent of the retinal area involved by CMV infection varied from less than a quadrant (five eyes) to more than three quadrants (three eyes). The posterior pole (not including the macular area) was aVected in only four eyes.
Visual acuity (VA) ranged from 20/200 to 20/30. Five eyes presented with severe VA decrease of less than 20/100, three eyes maintained a VA of 20/50 or better.
When the disease was bilateral, vision was approximately the same in both eyes. The anterior chamber flare measured with the LCFM in seven patients, was significantly higher in 10 eyes with inactive CMV retinitis (range 18.5-82 photons/ms, average 35.42 ph/ms) than in four unaVected eyes (range 3-5.3 ph/ms, average 4.25 ph/ms).
A significant vitreous inflammation (vitreous haze of 1+ or more) was associated with CMO in 11 eyes (data were not available for two eyes). The five eyes with no CMV retinitis or CMO did not present any vitreous inflammation.
On fluorescein angiography, CMO was present in all eyes with previous signs of CMV involvement. It was absent from the eyes without signs of CMV involvement. Late staining of the optic disc head was present in two eyes associated with the CMO.
All patients received HAART with a combination of two antiretrovirals and one protease inhibitor for a median time of 13.5 months (range 9-18 months). Before HAART treatment, the median CD4+ lymphocyte count was 14 (range 1-40) and the median HIV-1 viral load was 217 526 copies/ml.
After HAART, the HIV-1 viral load was undetectable in eight patients and low (3215 copies/ml) in one patient. For all patients, CD4+ lymphocyte counts were between 99-639 cells × 10 6 /l (median 208) All patients were treated with oral acetazolamide and topical steroids for CMO with no significant improvement. Three patients were treated with periocular long acting corticosteroids with encouraging results.
Discussion
CMO is not a classic cause of visual loss in the natural history of AIDS related CMV retinitis. The most common vision threatening complications of CMV retinitis included macular or optic nerve CMV involvement and retinal detachment. 5 Recently, CMO caused by CMV retinitis has been reported in three patients without HIV infection but treated with immunosuppressive therapy. In these cases CD4+ cell counts were higher than those usually encountered in AIDS related CMV retinitis. 5 Weinberg et al reported a case of CMO associated with inactive CMV retinitis in a patient with AIDS. 6 In this case, CMO was attributed to chronic intraocular inflammation. Another case of macular oedema associated with AIDS related CMV retinitis was described by Palestine et al and attributed to a retinal microangiopathy. 7 Karavellas et al recently described the association of inactive CMV retinitis with vitritis in patients treated by HAART. CMO was presented as an inflammatory complication induced by a recovered immunity. 4 The results of this study suggest that the natural history of CMV retinitis may be profoundly changed by the introduction of Vitritis + L HAART = highly active antiretroviral therapy; IR = inactive retinitis; ND = not determined; CMO = cystoid macular oedema; IV = intravenous; IVT = intravitreal; GCV = ganciclovir; LCFM = laser cell flare meter; ph/ms = photons per millisecond.
HAART into the treatment of AIDS patients. Concerning CMV retinitis progression, it usually tended to progress despite maintenance therapy and the median time to relapse with systemic or intravitreal ganciclovir was about 73 days. 1 In our nine patients, CMV retinitis remained inactive for more than 6 months under maintenance therapy and HAART. For one patient, CMV retinitis remained quiescent despite cessation anti-CMV treatment. This beneficial eVect of HAART seems to be delayed and CMV retinitis reactivation can appear several weeks after initialisation of the therapy. 3 8 On the other hand, intraocular inflammation and CMO were unusual in AIDS patients before the use of HAART. CMO has been recently described in three patients aVected by CMV retinitis but without HIV infection. The development of CMO in these patients with immunodeficiency related to immunosuppressive therapy is attributed to more pronounced intraocular inflammation observed in these eyes. 5 The recent paper by Karavellas et al presents five patients with vitritis associated with HAART. CMO was in some of the patients a complication of ocular inflammation. In our series, all patients had an increase in CD4+ cell counts and had relatively restored immune competence.
Therefore, our hypothesis to explain the increased intraocular inflammatory reaction in our patients and CMO appearance is the presence of an immune reaction to CMV antigens after restoration of the CD4+ T cell counts. CMO is a classic complication of chronic intraocular inflammation in immunocompetent patients presenting with an uveitis. In our AIDS patients treated with HAART unusual increased intraocular inflammation could explain the presence of CMO.
However, intraocular inflammation is a side eVect of certain therapies such as cidofovir. 9 A case of possible zidovudine induced CMO and a case of indinavir induced uveitis have been described. 10 11 A possible side eVect due to an antiprotease or to a combination of several antiretroviral drugs cannot be excluded.
Nevertheless, while in our hospital approximately 700 patients have received protease inhibitors with half of them being severely immunosuppressed and regularly followed ophthalmologically, we have so far not observed such CMO in these patients in the absence of CMV retinitis.
Conclusion
Intraocular inflammation and CMO can be a complication of CMV retinitis in AIDS patients receiving HAART. These findings seem to be associated with the restoration of a certain immune competence.
Prospective natural history studies are needed to identify risk factors for developing CMO in patients with AIDS related CMV retinitis, in order to better understand the pathophysiology of this new complication that potentially aVects visual acuity.
